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ta to c«. of to io„.cxeh»g. r«/produc, bctag a oyltadcr «ith to meal 

^■^/ihereot the ratio of to thickness (a2) of to 
electrode formed on an outer or inner stiiftj^ thereot, tne rat 

„eta. electrode formed on to ion-.x^.e resin product .0 to tMokness (b2) of to 
cyiindrical ion— e resin prodn/nCnding to meta. electrode (a^2, is .n to range of 
0.02 to 0.70, 

in to case of t/ ^on^cbange resin product being a cylinder witb to meud 
..««de formed on both/Cer and enter surface toreof, to raUo of to thickness (C) of 
to cylindrical ion-exc/ge resin product excluding to metal electrode to to thickness (b4) 
of to cylindHcal i/xcbange resin product including to meml electrode (C/b4) is in to 
range of 0.20 to JZ(95. 

REMARKS 

The application has been amended. In particular, claim 1 has been amended to 
include specific limitations regarding the thickness of the metal electrode formed on the ion- 
exchange resin product. Support for this amendment can be found in the application as filed 
on page 14. line 22 through page 17. line 7. As such, the amendment is not considered new 
matter within the meaning of 35 USC §132. In view of the amendments above and the 
remarks below, entry of the amendment and reconsideration is respectfully requested. 

Claim 1 is rejected under 35 USC § 103(a) as being unpatentable over PCT 
Publication No. WO 97/26039 to Shahinpoor et al. (hereinafter "Shahinpoor"). alone or in 
combination with U.S. Patent No. 4.364.803 to Nidola et al. (hereinafter "Nidola"). This 

rejection is respectfully traversed. 

The present invention is directed to a process for producing an actuator 
element involving forming metal electrodes on an ion-exchange resin th«>ugh repeatedly 
conducting the steps of adsorption, deposition, and washing for a period of 4 to 9 cycles. By 
repeatedly conducting the steps of adsoq^tion, deposition, and washing, metal deposition 
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p^ceeds ,0 .he interior of fte io«-«cd>»ge resin produc. which i.c.»cs co«„. 
arc b«ween ion.x.h»g. resh, p,oduc< »d .n^al e.ec»ode. hereby increasing tt,e 
,^.,y of ions migradng .o «» olecttod, and incasing th. thicicness of*. moU. 
Moreover, .he claimed duckness of d-e meM clcCrod. reduces die surface re,is.ance of d,. 
electrode and improves fte c«.ducdvi.y d,=reo£ and flmhcr results in a high degree of 
bending (dcfbrmation or degree of disptocemenl). flierefore exhibiting .pick r«pomc as an 
ac.ua.or .lsn^:^h.htopoo' ^'^"^^ r.ferc^« Sr^T-disclose^rjeartng .he 
ads?,^^ dcposidon. and washing s«ps ftom 4 «, 9 dmes. and fail « .each to^peci^c 
.Lfcncss rados as reci.ed in d>e presen. claims. Moreover. „o.hing in ciaer 
ref^i^Kcfter considered-alw^^rin-coabffl^^^^ "ending or 

defonnadon can be achiev«i tough such rep««ed processing s..ps .0 achieve fte claimed 

thickness ratios. ^ ^ ^ .^-^ — ' 

^...--''^ To _aie-.coatraryr S^^^^ merely discloses a method for creatiiig^aii^ 
' actuator through chemical reduction on an ion-exchange material. Nothing in Shahinpoor 
teaches or suggests repeating steps of adsorbing a metal complex, reducing the metal 
complex for deposition, and washing the ion-exchange resin having the deposited metal,,.,. 

^OTdirw Wriomel&^ has cited the Nidola 

reference, indicating that Nidola teaches controlling the amount of metal deposited on the 
surface of ion-exchange resins during reductive deposition. The Examiner concludes that it 
would have been obvious to repeat the step of allowing an ion-exchange resin to adsorb a 
metal complex because it is generally known to regulate the amount of metal deposited by 
controlling parameters, including the number of cycles. 

Nidola is directed to deposition of electrodes on ion-exchange membranes, 
which deposition process invdv^s a deposition 
of a meWl^on the membrane-'l^Slung in the Nidola reference, however, discloses that a 
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SJer degree of bendmg,or deformSio.;; n^-ely . degree of displacement, ^ be adu8ved_. 
b715crt=sing-ai^«.rtet-«ea-benv=en-the-io«^^^^ 
olecttode tough repeating (he number of cycles of adsoq.tion, deposition, and washing. 
mcrcb^crea5ing4be.^clae«.offbemeMil.c^^^^^^ 
.f^'ftl,. Nidola ftils to «ld.«s the degree of bending or deformation of actuators/Jhile 

metal thickness. Nidola fails to indicate in any way how repeatedly conducting adsorption, 

deposition, and washing for a period of 4 to 9 cycles can incre^e the thickness, and thereby 

improve the bending or deformation characteristics of a polymeric actuator. To the conti-ajy^_^^ 

aojncre^thicknesso^ 

or deformation would be reduced. 

' 'as noted, nothing in Shahinpoor teaches or suggests repeating the steps of 

adsorbing a metal complex, reducing the metal complex for deposition, and washing the ion- 
exchange resin having the deposited metal. Moreover, the combination of Nidola with the 
Shahinpoor reference fails to teach repeatedly conducting such steps for a cycle of 4 to 9 
times to achieve the optimum properties as set forth through examples 1-9 and comparative 
example 1 of the present application. /G^J^^J^^^*!^^ 
Nidolaj^^gices^^^^^ 

fact, since ShaWnpoormjrely. discloses J^^^^ ... 

thi^e^ of Shahinpoor is . top,,. thin .to ^V!&..ByJi^..,!^^..^. .^^^^ .. 

d^^^on. partjcularly in view of the bending or deformation achieved through the present 
in*^on. Furthermore, Nidola fails in any way to address bending or deformation 
characteristics. 

Accordingly, none of die prior art references disclose or suggest the process of 
the present inv ntion, which involves repeatedly conducting the steps of adsorption. 
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. for a cycle of 4 to 9 1« a— 1. a proc«s «Wch resulu in 

deposition, and washing for a cycie o 

■ „d«ct having a metal electrode thickness rado aa claimed «. the 

3„ ion-exchangc rcsn, product ha™g ^ ^ „„„^«on of these 

p^^invenUon. Acco«iin^y.«>ere,ec„o„ofclannlW 

. is imoroper wmdnwal of the reJecUon based on these references .s therefore 
references is improper. wu"«» 

respectfully requested. 

,„ view of the above remartcs. entry of *e amendment, reccnsidera^on and 

.^.wa, of the r^ecUon and favor^le reconsidera«on are respectably solicited. 

.pphcants also respectfully re,uest that »y father action V,y .he B,aminer he issued on an 
„pcdi.cdhasis,asthepresen.rcsponseishein,med.t.he,hree.mon.hda.e«.response.o 

the final Action. 

Should the Examiner have any questions regarding any of fl.is information, fte 
Examiner is invited to contact Applicants' undersized representative hy telephone a. 4.2- 



471-8815. 



Respectfully submitted. 

WEBB ZIESENHEIM LOGSDON 
ORKIN& HANSON, P.C. 



By 




Kent E. Baldauf 
Reg. No. 25,826 
Attorney for Applicants 

700 Koppcrs Building 
436 Seventh Avenue 
Pittsburgh, PA 15219-1818 
Telephone: (412) 471-8815 
Facsimile: (412) 471-4094 
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Serial No. 09/253,63« 
Attorney Docket No. 1M7-990257 

^, ^ pyf.. in, vyHSlON OP THF, AIM 
, (T«ic«Am«lded) A proce^ for P«>d"»i"i > -"O™""^ 
comprising ^ ion-«cl»g= re.i« P«^uC and meUl elec^odes which a« f«™ea on «.e 
^ace of me ion-exchange resin produc, and are in.uU.ed each other, said ac»a»r 
operating, an acua.orhyapp,yingapo».ia.diffare„cehe.ween*en,e.le,ec»odes When 

the ion-exohange resin prod,., is in Ate .ater.on.«.^ ^ *w *e ion-exchange 
resin produc. .0 undergo bending or defoimaiion, 

wherein tte blowing steps (i) .0 (iii) are repea.»Jly conduced .0 form to 
ntcal elect^des ranging ftorn surface of .he icn-exchang. resin produc, .0 fte inside 

thereof; 

(i) a step of allowing the ion-exchange resin product to adsorb a metal 

complex in an aqueous solution (adsorption step), 

(ii) a step of reducing the metal complex adsorbed on the ion-exchange 
resin product by a reducing agent to deposit a metal on the surface of the ion^exchange resin 

product (deposition step), and 

(iii) a step of washing the ion-exchange resin product having the deposited 

metal (washing step), 

the number of cycles of the above steps is in the range of 4 to 9[.] I^tom 
... .... ,f ^.n..xchan .e msin prod uct beinr ^ p1f»te or f> filn^, the ratio ^f 

^.n tH. n^etal e 1^r>^>-. formed on the io n-.xchan ,e resin p roducUgJbe 

il,i,in nm nfr^-----^-r--^""^^^^'-t^^-'"^ 

^T,>.Ti>^ pftftff).Q3to 0.40, 
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Serial No. 09/253,638 
Attoroey Docket No. 1217-990257 

0 02 to 0.70. 
r,» pp f^f n 7-0 to 0.95. 
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